'JUL-Z1-04 04:.13PM FROM-CLC FAX 



T-4r3 P. 06/1 4 F-957 



July 21, 2004 
Case No.: DP-309461 (7500/241) 
Serial No.: 10/639,946 
Filed: August 13, 2003 
Page 3 of 11 

CLAIM LISTING: 

A complete listing of the currently pending clmms reads as follows: 

1 , (Original) A bull strew apparatus for an electric brake caliper, the ball 
screw apparatus comprising: 

a cup-shaped ball screw having an annular cylindncal sidewall disposed about 
a rotational axis and closed at one axial end thereof by an end wall joined around an entire 
periphery thereof integrally with the sidewall, with the end wall adapted to form a carrier for 
operanvely supporting ar least one planetary gear, and 

a ball screw nut operatively engaged with the ball screw. 

2. (Original) The ball screw apparatus of claim I wherein the sidewall of the 
ball screw defines an axial length of the ball screw and a ball track extending about the 
sidewall along the axial length of the ball screw from starting point that is adjacent to but 
axially spaced from the closed end of the ball screw 

3. (Original) The ball screw apparatus of claim 2 wherein the ball track inclitdes 
a ball return track. 
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4. (Original) The ball screw apparatus of claim 3 wherem: 

the ball screw nut is cup-^shaped and includes an axinalar cylindrical sidewall 
disposed about a rotational axis and closed at one axial end thereof by an end wall joined 
around an entire periphery thereof integrally with the sidewalK with the side wall of the ball 
screw nut defining an inner surface of the ball screw nut sidewall having a ball track therein; 
and 

the ball screw apparatus includes a plurality of balls residing concurrently in 
the ball tracks in die annular sidewalts of both the ball screw and the ball screw nut. 

5. (Original) The ball screw apparatus of claim 4 ftnther comprising a ring gear 
operacively engaged by the planei gear. > 

6. (Original) The ball screw apparatus of claim 4 wherein the ring gear is 
rotationally fixed relative to the rotational axis of the ball screw and extends into the ball 
screw inside of the annular cylindrical wall of the ball screw along the rotational axis of the 
ball screw, 

7 (Original) The ball screw apparatus of claim 6 further comprising a thrust 
bearing operatively engaging the axial end of the ball screw opposite the closed end and 
adapted for reacting axial loads from the ball screw into a support structure. 
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8. (Original) The ball screw apparatus of claim 6 wherein: 

the carrier formed by the end wall of the ball screw is a second stage carrier; 

the ball screw apparatus includes at least one second stage planetary gear 
operatively supported by the second stage carrier, 

the ring gear has a tubular shaped wall including an inner wall thereof 
defining internal gear teeth for engaging with the at least one second stage planet gear; and 

The ball screw apparatus also includes a first stage carrier having a second 
stage sun gear fixedly attached thereto for engaging the at least one second stage planet gear^ 
and operatively supporting ai least one first stage planet gear operatively engaging the 
imemal gear teeth of the ring gear; and 

ihe ball screw apparatus lurther includes a first stage sun gear engaging the at 
least one first stage planer gear and adapted for connection to a drive motor, 

9. (Original) The ball screw apparatus of claim 8 further including an electric 
drive motor drivingly connected to the first stage sun gear. 

10. (Original) An electric caliper apparatus comprising: 

a ball screw apparatus comprising a cup-shaped ball screw and a ball screw 
nui operatively engaged wiih the ball screw, the ball screw having an annular cylindrical 
sidewall disposed about a rotational axis and closed at one axjal end thereof by an end wall 
joined around an entire periphery thereof integrally with the sidewalU with the end wall 
adapted to form a carrier for operatively supporting at least one planetary gear; and 

an electric motor drivingly engaged with the carrier. 
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1 1 , (Original) The elecmc caliper apparaius of claim 1 0 wherein The sidcwall of 
the bail screw defines an axial length of the ball screws and a ball track exiendiug about the 
sidewall along the axial length of the ball screw from starting point that is adjacent to but 
axially spaced from the closed end of the ball screw 

1 2. (Original) The electric cahper apparatus of claim 1 1 wherein The ball track 
includes a ball return track. 

13 (Original) The electric caliper apparatus of claim 12 wherein: 

the ball screw nut is cup-shaped and includes an annular cylindrical sidewall 
disposed about a rotational axis and closed at one axial end thereof by an end wall joined 
around an entire periphery xbereof integr4lly with the sidewall, wiih the side wall of the ball 
screw nui defining an inner surface of the ball screw nut sidewall having a ball track therein; 
and 

the ball screw apparatus includes a plurality of balls residing concurrently in 
the ball tracks in the annular sidewalls of both the ball screw and the ball screw nut 

14. (Original) The electric caliper apparatus of claim 13 funher including a ring 
gear for engaging the planet gear. 

1 5. (Original) The electric caliper apparatus of claim 14 wherein the ring gear is 
roiaiionally fixed relative to the rotational axis of the ball screw and extends into the ball 
screw inside of the annular cylindrical wall of the ball screw along the rotational axis of the 
ball screw. 
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16. (Original) The electric caliper apparatus of claim 15 further comprising a 
ihrust bearing operatively engaging the axial end of the ball screw opposite the closed and 
adapted for reacting axial loads from the ball screw into a support structure. 

17. (Original) The electric caliper apparatus of claim 15 wherein: 

the carrier fortned by the end wall of the ball screw is a second stage carrier; 

ihe ball screw apparatus includes at least one second stage planetary gear 
operaiively supponed by the second stage carrier; 

the ring gear has a tubular shaped wall including an inner wall thereof 
defining internal gear teeth for engaging with the at least one second stage planet gear; and 

the ball screw apparatus also includes a first stage carrier having a second 
stage sun gear fixedly attached thereto for engaging the ar least one second stage planet gear, 
and operatively supporting at least one first stage planet gear operatively engaging the 
intenial gear teeth of the ring gear; and 

The ball screw apparatus further includes a first stage sun gear engaging the at 
least one first stage planet gear and adapted for operative connection to the elecmc motor. 

1 8. (Original) An electric brake apparatus comprising! 

an electric caliper having a brake pad adapted to friciionany engage a rotor; 

a ball screw apparams comprising a cup-shaped ball screw and a ball screw 
nui operatively engaged with the ball screw, the ball screw having an annular cylindrical 
sidewall disposed about a rotational axis and closed at one axial end thereof by an end wall 
joined around an entire periphery thereof integrally with the sidewalU with the end wall 
adapted to form a carrier for operatively supporting at least one planetary gear; and 

an electric motor dnvingly engaged with the ball screw apparatus and adapted 
to bias the ball screw nut into frictional engagement with the rotor. 
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19. (Original) The electric brake apparatus of claim 1 8 wherein: 

the ball screw nut is cup-shaped and includes an annular cylindrical sidewall 
disposed about the rotational axis and closed at one axial end thereof by an end wall joined 
around an entire penphery thereof iniegraliy with the sidewall, with the side wa!| of the ball 
screw nut defining an inner surface of the ball screw nut sidewall havmg a ball track therein; 
and 

the ball screw q>paratus includes a pluralio^ of balls residing concurrently in 
The ball tracks in rbe annular sidewalls of both the ball screw and the ball screw nut. 

20 (Original) The electric brake apparatus of claim 19 wherein: 

The ball screw apparatus further cotnprises a ring gear operatively engaged by 
the planet gear and rotationally fixed relative to the rotational axis of the ball screw, 
extending into the ball screw inside of the annular cylindrical wall of the ball screw along the 
rotational axis of the ball screw; 

the carrier formed by the end wall of the ball screw is a second siage carrier; 

the ball screw apparatus includes at least one second stage planetary gear 
operatively supported by the second stage earner; 

The ring gear has a tubular shaped wall including an itmer wall thereof 
defining internal gear teeth for engaging with the at least one second stage planet gear; and 

the ball screw apparatus also includes a first stage carrier having a second 
stage !5un gear fixedly attached thereto for engaging the at least one second stage planet gear, 
and operatively supponmg at leasr one first stage planet gear operatively engaging the 
mtemal gear teeth of the ring gear; md 

the ball screw apparatus funher mcludes a first stage sun gear engaging the at 
lea^i one first stage planet gear and adapted for operative connection to the electric motor to 
be driven thereby. 
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